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Abstract
Background: Betel quid (BQ) chewing in children is initiated in their adolescence. It is pivotal to understand
adolescents’ reasons behind chewing BQ. In this study, we aimed to evaluate the reasons for BQ chewing amongst
adolescents using reasons for betel quid chewing scale (RBCS) and their associated dependency on it.
Methods: This is a cross-sectional school based survey. Out of 2200 adolescents from 26 schools of Karachi, 874 BQ
chewers were assessed for their reasons of BQ chewing and dependency on it. Regression analyses were employed
to report crude and adjusted (after adjusting for all reasons of BQ chewing) effect sizes with 95% confidence
interval and P-value was set significant at < 0.05.
Results: Students who believed that BQ chewing relaxes them (stimulation construct) were twice as likely to be
dependent on BQ (OR = 2.36, 95% CI (1.20–4.65) as compared with others. Participants who thought it eases their
decision making (stimulation construct), were sizably more likely to be dependent on BQ (OR = 9.65, 95% CI
(4.15–22.43) than those who did not consider ease in decision making important. Adolescents who considered not
chewing as rude (social/cultural construct), were thrice more likely to be dependent on BQ (OR = 2.50, 95%
CI (1.11–5.63) than others.
Conclusions: Stimulation remained fundamental chewing reason followed by social/cultural trigger amongst
adolescents. Any future intervention may get favorable results if it addresses ways to overcome stimulation
and social/cultural barriers that are strongly associated with BQ chewing and dependency.
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Background
Globally, approximately 600 million people chew betel
quid (BQ). Three fourth of its consumption is concen-
trated in the Pacific Islands, South Asian, and Southeast
Asian countries [1]. This habit commences at a very
early age of nearly 13 years thus rendering adolescents
as a high risk group [2]. After alcohol, caffeine, and nico-
tine; betel quid is yet another substance used worldwide
[3–5]. Betel quid has a known relaxing and stimulant
effect by acting on autonomic nervous system [6]. The
formulation of betel quid depends on a variety of factors
which may include cultural background of a country, re-
gional backdrop, personal likings and availability of spe-
cific ingredients. It is typically made up of betel leaf,
betel/areca nut, slaked lime with or without tobacco [7].
The frequently available products in Pakistan are; paan
masala, paan (betel nut with betel leaf with or without
tobacco), chaaliya, supari, gutka (which also has syn-
thetic flavored scent), other forms of smokeless tobacco
which have betel nut in it, cardamom, catechu and/or
lime [4].
Though the use of betel quid has a proven association
with oral cancers and potentially malignant lesions like
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oral sub mucus fibrosis, and leukoplakia [8], and betel
quid has been classified as a Group 1 carcinogen by the
International Agency for Research on Cancer [7, 9]; yet
most researches so far have been focusing on its preva-
lence and genetic aspects [10, 11]. And a very limited
work has been done on it psychological and behavioral
component. It is vital to understand the reasons behind
chewing these products so to develop interventions that
may help to cease the habit and minimize related disease
burden [12]. Social sciences studies suggest that human
behaviors are incentive driven [13], such as they may
chew betel nut as they like the way it makes them feel or
they like the taste. After chronic use, they become
dependent on it due to arecoline [14], nicotine [15] and
also tobacco components. There may be several func-
tional, behavioral, ethnic and communal motives behind
substance abuse and limited work has been done in its
pursuance. A study on cab drivers was conducted which
suggested similar reasons of chewing as of smoking [16].
Followed by which a standardized instrument to record
reasons for BQ chewing was tested by Little et al. [12] in
2014. Both the studies focused on adult population. To
date, ascertainment of the reasons for BQ chewing by a
standard instrument in adolescents has not been
assessed. We aimed to determine reasons of BQ chewing
in adolescents by using Reasons for Betel Quid Chewing
Scale (RBCS) along with identifying the reasons that
affect the dependency on BQ which will be measured by
betel quid dependency scale (BQDS).
Methods
Data source
With 24 million population, Karachi is rendered as the
largest city of Pakistan [17] that has 06 districts and 18
towns [18]. Adolescents from 26 government and private
schools of Karachi were assessed for their reasons of
chewing BQ and for their dependency on it.
Sampling and study participants
The government and private schools were selected based
on cluster sampling by proportionate recruitment of
both types of schools. In openEpi, a sample size of 1606
was calculated and increased to 2200 after adding attri-
tion rate. The number and size of each cluster was delib-
erated by using manual equations as software was
unavailable [19]. A substantially representative sample of
2200 adolescents (aged 11–16 years) from grade VI-X
were enrolled with 50–100 students per school after
attaining consent from schools’ principals and parents.
Data collection tool and study variables
Reasons for betel-quid chewing scale – RBCS [12]
Based on the reasons for smoke [20–22], RBCS was de-
veloped and validated first in Taiwanese cab drivers and
then in a small sample of Guam male and female users.
In this study, we used RBCS on adolescents. This is a
10-items scale to measure reasons of betel quid chewing.
Three-point scale was used to record responses (0-not
important, 1-neutral, and 2-important). Three factors
overarched 10 items namely; reinforcement construct
(this measured the likeness of consumers for the taste of
the product and if they like to keep something in their
mouth always), social/cultural construct (this included
BQ use by family and friends along with cultural conno-
tation attached to the use), and stimulation factor (this
evaluated the level of psychological effects on an individ-
ual as a rationale behind chewing).
Betel quid dependence scale – BQDS [23]
Lee et al. in 2012 developed a new instrument to assess
betel quid dependency as BQDS [24]. The BQDS was
initially conducted on male prisoners (who were ex
chewers) in Chinese language [24]. Second study was
conducted in English language and included both adult
genders [23].
This is a 16-items based scale divided in 3 factors to
determine dependency on BQ. There are 16 items in the
scale under 3 factors; “physical and psychological urgent
need,” “increasing dose,” and “maladaptive use”. Each
item has two responses (Yes = 1 and No =0). Coded
scores are between 0 and 1 and 0.5 score is deliberated
as endorsement of half of the scale thus labelling an in-
dividual as ‘dependent’ on BQ [23]. A cut off of 4 was
considered as “dependency on BQ” in adults in a study
[25]. Since adolescents tend to overstate their depend-
ency on BQ [26], we used a cautious approach by keep-
ing 0.5 BQDS criterion score (8 out of 16 items) to
define dependency in adolescents [27].
Betel quid intake
Three questions were asked to establish betel quid con-
sumption by these individuals; how many packets do
they chew each day, since how many years they have
been chewing and which type of BQ they use (only areca
nut that is paan masala, BQ without tobacco and BQ
with tobacco).
All questionnaires were translated into local language
(Urdu) and back to English to ensure harmony.
Ethical considerations
The ethical approval of this study was granted by Insti-
tutional Review Board of Dow University of Health Sci-
ences, (Reference Number: IRB-725/DUHS/Approval/
2016/219).
Statistical analysis
Data of the current study were analyzed by using SPSS
v22. Means, standard deviations and factor loadings of
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each item of RBCS were reported in descriptive forms.
Also, chi-square was employed for the analysis of associa-
tions between reasons for BQ use and dependency vari-
able. Univariate and multivariate binary logistic regression
analyses were used to ascertain the associations between
all study variables (BQ consumption and RBCS items) and
dependency on BQ. We assessed the differences in rea-
sons for chewing between the dependent chewing group
and non-dependent chewing group. Results were reported
in both crude and adjusted odds ratio after adjustments of
all variables at 95% confidence interval and P-value was
set significant at < 0.05.
Results
Basic characteristics of study sample
Out of 2200 children, 2140 provided complete informa-
tion amongst whom 874 were found to be using BQ in
any form (i.e. areca nut only in the form of paan masala,
betel quid without tobacco or betel quid with tobacco
additives) at least once in past 30 days. Amongst 874
users, areca nut and paan masala users were 95.7%
(n = 837), while 2.86% (n = 25) and 1.37% (n = 12) were
BQ users without and with tobacco respectively.
Mean, standard deviations and endorsement of items of
RBCS
Table 1 displays 10 items of RBCS loaded in three factors.
Highest mean scores and percentages per item suggested
most frequently endorsed reason for chewing. For 68.9%
of the adolescents, the taste of BQ formulations was most
important reason for chewing [I like the taste – mean
score 1.51(SD = 0.77)] while second most important rea-
son was that 31.9% of them liked to have something in
their mouth always [mean score 0.72(SD = 0.91)]. These
were items of reinforcement factor whereas social/cultural
and stimulation factors were least endorsed reasons of
chewing for this group.
Reasons for chewing BQ for dependent and non-
dependent chewers
BQDS suggested that 7.9% (n = 69) of the total users
were dependent on BQ (any form) while 92.1% (n = 805)
formulated the non-dependent chewing group (Table 2).
Univariate regression analysis
Reinforcement construct
The individuals who always liked to have something in
their mouth were found to be significantly associated
(χ2 = 20.96, df = 2, p-value < 0.001) with BQ depend-
ency. Univariate analysis suggested that individuals who
liked to have something in their mouths always, were
thrice more likely to be dependent on BQ (OR = 2.97,
95% CI: 1.78–4.98), as compared with those who did not
want something in their mouths always.
Table 1 Frequency of items endorsed on Reasons of Betel Quid
Use amongst Adolescents (n = 874)
Items of RBCS N (%) Mean (SD)
Reinforcement construct
I like the taste 1.51 (0.77)
Its not important 154 (17.6%)
Neutral 118 (13.5%)
Important 602 (68.9%)
I like to have something in my mouth at all time 0.72 (0.91)




All of my friends chew 0.65 (0.90)
Its not important 561 (64.2%)
Neutral 059 (6.8%)
Important 254 (29.1%)
My family members chew 0.21 (0.59)
Its not important 720 (89.4%)
Neutral 016 (2.0%)
Important 069 (8.6%)
Its rude not to chew 0.24 (0.63)
Its not important 717 (89.1%)
Neutral 010 (1.2%)
Important 078 (9.7%)
People will not respect me if I don’t chew 0.12 (0.44)




It relaxes me 0.40 (0.78)
Its not important 650 (80.7%)
Neutral 030 (3.7%)
Important 125 (15.5%)
It gives me energy 0.14 (0.50)
Its not important 756 (93.9%)
Neutral 009 (1.1%)
Important 040 (5.0%)
It helps me make decisions 0.21 (0.59)
Its not important 742 (92.2%)
Neutral 011 (1.4%)
Important 052 (6.5%)
I like the way it makes me feel 0.46 (0.82)
Its not important 624 (77.5%)
Neutral 025 (3.1%)
Important 156 (19.4%)
RBCS Reasons for betel quid chewing scale, SD Standard deviation
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Table 2 Reasons of Betel Quid Use amongst dependent and non-dependent chewers (n = 874)
Reasons for Betel
Quid Chew
No Dependency Dependency p-value Chi-Square
n = 805 (92.1%) n = 69 (7.9%)
Reinforcement construct
I like the taste
Its not important 144 (17.9%) 010 (14.5%) 0.304 2.38
Neutral 112 (13.9%) 006 (8.7%)
Important 549 (68.2%) 053 (76.8%)
I like to have something in my mouth at all time
Its not important 495 (61.5%) 027 (39.1%) < 0.001 20.96
Neutral 070 (8.7%) 003 (4.3%)
Important 240 (29.8%) 039 (56.5%)
Social/cultural construct
All of my friends chew
Its not important 524 (65.1%) 037 (53.6%) 0.016 8.30
Neutral 057 (7.1%) 002 (2.9%)
Important 224 (27.8%) 030 (43.5%)
My family members chew
Its not important 720 (89.4%) 55 (79.7%) 0.019 7.91
Neutral 016 (2.0%) 001 (1.4%)
Important 069 (8.6%) 013 (18.8%)
Its rude not to chew
Its not important 717 (89.1%) 047 (68.1%) < 0.001 25.56
Neutral 010 (1.2%) 002 (2.9%)
Important 078 (9.7%) 020 (29.0%)
People will not respect me if I don’t chew
Its not important 750 (93.2%) 063 (91.3%) 0.836 0.35
Neutral 017 (2.1%) 002 (2.9%)
Important 038 (4.7%) 004 (5.8%)
Stimulation construct
It relaxes me
Its not important 650 (80.7%) 032 (46.4%) < 0.001 52.74
Neutral 030 (3.7%) 002 (2.9%)
Important 125 (15.5%) 035 (50.7%)
It gives me energy
Its not important 756 (93.9%) 051 (73.9%) < 0.001 40.51
Neutral 009 (1.1%) 001 (1.4%)
Important 040 (5.0%) 017 (24.6%)
It helps me make decisions
Its not important 742 (92.2%) 035 (50.7%) < 0.001 1.14
Neutral 011 (1.4%) 003 (4.3%)
Important 052 (6.5%) 031 (44.9%)
I like the way it makes me feel
Its not important 624 (77.5%) 034 (49.3%) < 0.001 28.57
Neutral 025 (3.1%) 003 (4.3%)
Important 156 (19.4%) 032 (46.4%)
Significant P-value – 0.05
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Social construct
Regarding social construct; out of four items, three (if
their friends chewed, if their parents/family members
chewed and when they thought it is rude not to chew
BQ) were associated with BQ dependency. Participants
who believed it to be important if their friends and fam-
ily members chewed were nearly 2 times (OR = 1.89,
95% CI: 1.14–3.14) and 2.5 times (OR = 2.46, 95% CI: 1.
28–4.73) respectively more likely to be dependent on
BQ than those for whom it was not important if their
family or friends chewed BQ.
Adolescents who considered not chewing BQ as rude-
ness were 4 times more likely to be dependent on BQ
(OR = 3.91, 95% CI: 2.20–6.93) as compared with those
chewers who did not consider it to be an important rea-
son of chewing.
Stimulation construct
BQ chewing relaxed individuals more and this was sig-
nificantly associated with dependency on BQ (χ2 = 52.
74, df = 2, p-value < 0.001) (Table 2). Students who
firmly believed that BQ chewing relaxed them were ap-
proximately six times more likely to be dependent on
BQ (OR = 5.68, 95% CI: 3.39–9.53) as compared with
others.
Participants for whom ease in decision making was of
importance, their dependency was considerably likely to
be high (OR = 12.63, 95% CI: 7.22–22.10) as compared
with those who did not consider it to be a motive behind
their chewing.
Students also liked the way BQ made them feel and this
reason made them 4 times more likely to be dependent on
it (OR = 3.76, 95% CI: 2.25–6.29) as compared with those
who did not consider it to be important.
Multivariate regression analysis
Reinforcement construct
Significant univariate finding regarding I like to have
something in mouth always, became non-significant
after multivariate analysis (Table 3).
Social construct
It is important to chew BQ if family members or friends
chew became non-significant finding after multivariate
adjustments of remaining BQ chewing reasons (Table 3).
It is rude not to chew BQ remained significant reason of
BQ chewing even after the adjustments for the
remaining reasons of RBCS (OR = 2.50, 95% CI: 1.11–5.
63) (Table 3).
Stimulation construct
The effect of the reason that BQ relaxes individuals per-
sisted even after adjustments for remaining reasons of
RBCS (OR = 2.36, 95% CI: 1.20–4.65) (Table 3). BQ
chewing eases decision making remained significantly
enormous even after adjustments for the remaining rea-
sons (OR = 9.65, 95% CI: 4.15–22.43). I like the way it
makes me feel became non-significant finding followed
by multivariate analysis (Table 3).
Discussion
In this study, the stimulation construct was found to be
the most significantly marked rationale for chewing BQ.
The significant findings of stimulation factor amongst
BQ users (who were BQ dependent) included that BQ
relaxed them and helped them in making decisions. This
was followed by social/cultural factor where students
considered it to be rude not to chew if their friends or
family members were chewing BQ. The least frequently
endorsed RBCS factor was reinforcement factor which
suggested that children liked the taste of the BQ and
they wanted something in their mouths always to chew.
The ‘stimulation’ (BQ in any form relaxed individuals in
this study and eased their decision making) was the major
reason of BQ chewing amongst dependent individuals and
was coherent with study on reasons of smoking amongst
adolescents may be because of nicotine [28] or combined
effect of both nicotine and arecoline [15]. In our study,
BQ relaxed adolescents and this made them six times
more dependent on it than those who were non-
dependent. This was a profound finding in other studies
on motives behind smoking in both adults and adoles-
cents [29, 30]. Focus on stimulation factor in future inter-
ventions for BQ use cessation and reduction in addiction
may play a phenomenal role. For instance, the cognitive-
behavioral therapy (CBT) approach to help smokers in
quitting [31], may be modified and customized for BQ use
cessation.
The second most commonly endorsed factor amongst
dependent group was ‘social/cultural construct’ of RBCS.
In current study, this suggested that a substantial chew-
ing in adolescents was prompted by the company of a
friend or a family member who chewed BQ and, when
children thought it was rude if they did not chew. This
was a signpost that amongst adolescents it was very im-
portant to initiate and then subsequently increase the
use of BQ to be accepted as a member of the friend cir-
cle thus becoming a part of greater pursuit of societal
connections. This finding was comprehensible with
other studies on smoker adolescents [28] and BQ chew-
ing adults [12, 32] as well as teenagers [33]. As a result-
ant effect, future interventions can be designed which
may include strategies to cope with these societal norms,
together with how to stay away from these chewing
habits and yet be a part of the group. Also, smoking ces-
sation interventions which were social-influence based
and which proved to be effective in adolescents, can also
be adapted to alter BQ chewing patterns [12].
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Table 3 Level of dependency on betel quid and its use reasons among BQ Users (n = 874)
Betel Quid Dependency
OR (95% CI) p-value aOR (95% CI) p-value
Reinforcement construct
I like the taste
Its not important 1 1
Neutral 0.77 (0.27–2.18) 0.625 0.60 (0.18–1.93) 0.395
Important 1.39 (0.69–2.80) 1.390 0.76 (0 .34–1.69) 0.509
I like to have something in my mouth at all time
Its not important 1 1
Neutral 0.78 (0.23–2.65) 0.698 0.36 (0.08–1.52) 0.169
Important 2.97 (1.78–4.98) < 0.001 0.96 (0.48–1.95) 0.927
Social/cultural construct
All of my friends chew
Its not important 1 1
Neutral 0.49 (0.11–2.11) 0.344 0.33 (0.06–1.58) 0.166
Important 1.89 (1.14–3.14) 0.013 0.85 (0.44–1.67) 0.655
My family members chew
Its not important 1 1
Neutral 0.81 (0.10–6.28) 0.847 0.39 (0.03–4.11) 0.435
Important 2.46 (1.28–4.73) 0.007 0.99 (0.41–2.35) 0.986
Its rude not to chew
Its not important 1 1
Neutral 3.05 (0.65–14.32) 0.157 3.91 (0.66–23.15) 0.132
Important 3.91 (2.20–6.93) < 0.001 2.50 (1.11–5.63) 0.027
People will not respect me if I don’t chew
Its not important 1 1
Neutral 1.40 (0.31–6.19) 0.657 0.39 (0.06–2.48) 0.32
Important 1.25 (0.43–3.62) 0.677 0.36 (0.09–1.35) 0.132
Stimulation construct
It relaxes me
Its not important 1 1
Neutral 1.35 (0.3105.91) 0.687 0.66 (0.12–3.49) 0.63
Important 5.68 (3.39–9.53) < 0.001 2.36 (1.20–4.65) 0.012
It gives me energy
Its not important 1 1
Neutral 1.64 (0.20–13.25) 0.639 0.40 (0.02–5.89) 0.507
Important 6.30 (3.34–11.88) < 0.001 1.89 (0.81–4.42) 0.138
It helps me make decisions
Its not important 1 1
Neutral 5.78 (1.54–21.66) 0.009 4.57 (0.86–24.12) 0.073
Important 12.63 (7.22–22.10) < 0.001 9.65 (4.15–22.43) < 0.001
I like the way it makes me feel
Its not important 1 1
Neutral 2.20 (0.63–7.65) 0.214 2.29 (0.52–10.01) 0.270
Important 3.76 (2.25–6.29) < 0.001 0.78 (0.35–1.75) 0.560
BQ Betel Quid, OR odds ratios, aOR adjusted odds ratios, CI confidence interval
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The third and last important construct of RBCS was
‘reinforcement’ which was uniformly endorsed by both
dependent and non-dependent groups in the scale
(RBCS) thus suggesting that the initiation of habit is
triggered by the taste of the BQ formulations. Like teen-
agers from other study marked pleasure from smoking
as their motivational factor to initiate smoking [28],
similarly adolescents of this study promoted the taste of
BQ as a chewing trigger.
As per our knowledge, this is the first ever study to
focus on the reasons of betel quid chewing in adoles-
cents in a large representative sample of Pakistani
schools; alongside, comparing the difference in reasons
of BQ chewing between dependent and non-dependent
groups. RBCS is first time ever used in this study for ad-
olescents while earlier it was only used in adults [12, 16].
The limitations of this study include self-reported data
whose quality may have been compromised by over or
understatement of the participants regarding their per-
ceived reasons of chewing BQ. Another limitation of
such surveys may include recall bias but it might not
have influenced our study, as these were reasons of why
they chew BQ and there was nothing substantial to re-
call about past exposures. The effect of tobacco in betel
quid can confound the effect of areca nut but since in
our study only 1.3% individuals used BQ with tobacco
this is unlikely to have any considerable effect on the
overall findings of this study.
Conclusion
Stimulation was the major construct of the RBCS that was
fundamental chewing reason amongst the dependent
chewing group followed by which was social/cultural trig-
ger that initiated and augmented the chewing habit
amongst adolescents. Any future intervention which fo-
cuses on stimulation and social/cultural reasons of BQ
chewing, may get favorable results in ceasing the BQ
chewing habit amongst adolescents thereby reducing re-
lated disease burden.
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